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To all whom it may concern:
" Be it known that I, Avevst SuxpH, 2
citizen of the United States, residing at
Yonkers, in the county of Westchestar und
5-Stale of New York, have invented a new
" and usefal Improvement in Blectrohydraulie
" Speed-Governing Devices for Power-Trans-
mission, of which the following is a specifi-
cation. - ' ‘
10 The present invention relates fo mecha-
_- nism for transmitting power by mezns of 2
fluid pressure and in which a plurality of
pumps and:.a plurality of motors, adapted
to be operatod by fluid pressnre supplied
15 from the pwups, are interpesed between a
prime mover, or other suifable source oi
power, and the mechanism to be driven.
" The investion also comprises electro-niag-
netic clutch mechanism and valve mecha-
20 nism for varying the operative relation of
the pumps and motors whereby the speed
and torque of the driven mechanism may.
be varied. as desired,
: The exact nature of the invention and the
25 objects sought to be attained will appear
more fully here.nafter.
Referring to the accompanying drawings,
Figure 1 is a part sectional elevation view of
a construction embodying the principles of
30 my invention. Fig. 2 isa sectional eleva-
tion view of one of the pumps as indicaied
by the section line 2—2 of ¥ig. 1. Fig. 3
is a similar view of one of the motors as
indicated by the line 3—3 of Fig. 1.” Fig. 4
35 is a sectional elevation on an enlarged scale
. showing some of the electro-magnetic
clutches. Figs. 5 and 6 are detailed views
of gearing between the reversing clutch and
the driven mechanism as indicated by the
40 lines 5—3 and 6—6, respectively, of Fig
1. "Fig. 7 is a diagrammatic view of the
electrical controlling devices and system of
circuits. Fig. 8 isa fragmentary view show-
ing the connecting passages hetween the
45 pumps snd motors. Fig. ¢ is a sectional
view of a modified form of pump.
The general arrangement of the mecha-
nism as herein shown comprises a-primne
mover A having a drive shait 1, and the

50 plurality of pumps P, P’, P% and P? adapted

to be connected to the drive shaft by means
of electro-magnets a, b, ¢ and . A plural-
ity of motors, M, 3’, M? and M?, operable
by means of fluid pressure supplied by the
55 pumps, are adapted to be connected to a
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driven shaft-2 in alinement with drive shaft .

1 by means of electro-magnetic clutches 7

‘g, handi. A reversing clutch & controls the

direciion of motion trsnsmitted from the

.shaft ¢ to the mechanism to ba driven.  Elec- 80

trie current, for energizing the clutch mag-
nets and valve magnets controlling the mo-
tors, is supplied from a storage battery 3, &
gerverator G, or any other suitable source
of current supply. The power to be trans- 65
mitted may be supplied from any suitable
engine, motor, or other source of supply de-
ending largely upon the particular use to
which the transmission roechanism is to be
put. As shown, a gas engine A, adapted 70
to run continucusly in one direction and at
a substantiaily constant speed, is employed.
The pumps P, P, P, and P* as shown,-
are substantially alike in construction so
that a description of cne will suffice for all. 76
The pamp P? for example. comprises a cas-
ing 3 conizining intermeshing. pump gears
4 and 5. The gear 4 is keved to the hub of
a clutcls member 6, the latter being loosely
mounted on the shaft 1 of the engine A. 80
The gear 5 is keved to a stud shaft 7, jour--
naled in the pump casing 8. The pumps and
the motors are mounted on a base B which
may be made of a single casting and com-
prises a plurality of channels or ch.ambers 85
10, i1, 12 and 13. The supply chamber 10
onrects with rhe intake sides of the pumps
through passages 14 and the pressure side
of the pumnp js in conrection with the pres-
sure chamber 11 through pessages 15. The 90
pressure chamber 11 is connected throwugh a..
diagonal passage 16 with the pressure cham .
ber 12 for the motors. The latter exhaust
into the exhanst chamber 13 which is eon-
nected through the passage 17 with the sup-- 95
ply chamber 10. Lach pump is provided
with a check valve 18 wwhich permits a free
flow of liquid from the supply chamber 10
to the pump but prevents a flow of liquid”
through the pump in the reverse direction. ~ 10¢
Kach of the clutches, a, b, ¢ and & com-
prises a clutch member 6 loose on the drive
shaft and a member 20 keyed to the drive
shaft. These members are made of mag-
petic material and the member 20 contains 108
a magnet coil 21. One of the clutch nem-
hers, preferably the member 6,-is adapted
to have 2 slight movement longitudinally of
the drive shaft so that it may be hrought |
into and out of contact with the'clulch mem- 110
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ber 20. The clutch member 6 is formed with
gear teeth meshing with gear teeth formed
on a gear wheel 22 keyed to the stud shafi 7.

The motors M, M’, M? and M3 are simi-
lar in construction to the pumps, and as
shown, each comprises the casing 3 con-

“ taining puinp gears 4’ and 5. - The gear 4’
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ig keyed to the hub of u clutch member 6
loosely mounted on the driven shaft 2. The
ear 5’ is keyed to a stud shaft 7° to which
15 also secured the gear 22’, meshing with
gear teeth formed on the &utch member ¢”.
‘The clutches f, ¢, £ and i each comprises a
member 6’ loose on the shaft 2, a member
20’ keyed to the shaft and a magnet coil 21”
carried by the member 20°.
Electro-magnets E, E’, E* and E?® asso-
ciated with the motora M, M, M? and M?
respectively, are adapted to operate valves
V, eontrolling the circuiation of liguid
through the motors. As shown in Fig. 3,
the magret ¥ comprises a casing 25 secured
tc the pump casing and containing a mag-
~.ec cotl 26. The core 27 of the magnet is
connected with the stem of -the valve V.
The latter is held in its raised position when
the electro-magnet is energizeg and permits
s flow of liguid from the suppiy chamber
12 through a passage 28 and a port 29 to
the pressure side of the ruotor gears. ‘When
the magne: E is deénergized, a spring 30,

together with the weight of the magnet core.

and valve moves the latter downward into
position to close the vort 29 and cut off the
supply of liquid to the motor. The vaive
V is preferaf)ly provided with an opening
81, extending longitudinally through the
valve to  equalize the pressure at opposite
ends of the valve. It will be seen thiat the
valve is balanced so that but little power is
required to operate the same.

The clutch e comprises cluteh members 32
and 33 keyed to the shafts 1 and 2 respec-
tively and the member 33 is provided with
a magoet coil 34 adapted when cnergized to
connect the clutch members and thereby
connect the shafts 1 and 2 so that the shaft
2 is rotated independently of the fluid trans-
Inission mechanism, as-fully sdt forth here-
inafter. ‘

T'he reversing clutch & comprises an inner
clutch member 35 keyed to the shaft 2 and
carrying magnetic. coils 36 and 87. The
outer clutch members 38 and 39 loosely
mounted on shaft 2 are adapted to be con-
nected fo the member 35 when the magnetic
coils 36 and 37 respectively, are energized.
Keyed to clutch member 33 (see Fig. 5) is
a gear wheel 40 meshing with a pinion’ 41,
keyed tc a shaft 42, Secured to the elutch
member 39 is a gear wheel 43 connected by,
means of a sprocket chiniu 44 with a sprocket
?inion 45 also keyved to the shaft 42,

atter is connected throngh a helt 46 and

countershaft 47 or other suitable geuring,

“connection will eflect a

Thd

to the mechanism to be driven. It will
be sbserved tlrat when the reversing clutch
member 389 is rotated, the sprocket chain
rotation of. the
shaft 42 in the same direction, but when
the cluteh member 38 1s retated, the gears
40 and 41 will serve to rotate the shaft 42
in the reverse direction. The direction in
which the shaft 47 is rolated will therefore
depend on which of the reversing clutch
colls is energized. - :
. The power transmitling fluid employed
may be either water, oil or some other lig-
uld: a light oil, however, is usually pre-
ferred as it serves to keep the mechanism
well Iubricated; does not evaporate, does not
freeze in cold weather and is a good elec-
trical insulator. .

The source of current supplied for the

various electro-maguets will depend largely’

upon local conditions and the uses to which
the invenfion is to be put. I have herein
shown a storage battery & which may be
connected through a double pole switch &7
to the magnet circuits. A shunt wound gen-
erator (s also shown. 'Yhis generator may
be mounted on the base B and geared to the
shaft 1 of the engine A so that substantially

‘constant potential will be maintained at the

hrushes while the gas engine is operating.

The operation- of the various electro-mag-
nets is controlled by means of 2 manual con-
troller K. This controller cowiprises a lever
50 made of iunsulating material rotatable
about a pivot 51. The lever 50 carries an
are-shaped contact strip 52 adapted to en-
gage a series of stationary contacts. "The
upper end of the contact sirip 52, where it
15 connected to the lever 50, is extended into
position to maiutain a constant sliding eon-
nection with a slationary contact strip 53.
The end portion of the contact strip 52 is
also adapted to be brought into engagement
with contact strips 54, 55 and 5G.

The shafts 1 and 2 as shown in Fig. 4
are hollow and contain the conductors lead-
ing from the terminaly of the various clutch
nagnet coils.  These conductors are con-
nected . to eollecctor rings 57 mounted on
bushes 38, secured ‘1o the shafts 1 and 2.
Brushies 59 bear against these collector rings
and are connected to th. conductors leading
to the controller K. The:e conductors are
preferably ineclosed In conduits 60.

The operation of my invention will be
understood from the following deseription:
Assuising the various parts to be in the posi-
tions shown. and that the prine mover X is
running at a eubstantially . constant speed,
the drive shaft 1 will rotate independently
of-the pumps, the latter, together with the
motors, being at rest. The generator G at

this time supplies current to the electro-
magnets I, 17,0 K2 K2 and the clutehes f,
gy i, and i The cireuit through the magnet
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E and clutch f may be traced as follows:
irem the positive brush 60 to conductor 61,
switch &, positive conductor 62, canduactor
63, coil of magmet E, coil 217 of clutch mag-
net f, conductor 64, contacts 62, 52 and 53
te the negative conductor 66 and from
thenc: to the other brush 67.  The circuits
for the electro-magnets ', E? and E?* and
the clutches ¢, % and ¢, may in like manner
be traced from the positive wire 62 by way
of the stationary controller contacts ¢8,-69
and 70 to the negative wire 66, The valve
magnets, being' energized, will hold the
valves V in their open position as shown in
Fig. 3, and the motor clutches 7, g, & and ¢
being energized, the motors will be con-

nected to the driven shaft 2. . If the con-.

troller lever 50 be now moved to the right
for example, the contact §2 will first engage
the contact strip 55 and thereby establish
a cireuit through magnet coil 36 of the re-
versing cluteh 4. This cirenit may be traced
from the positive conductor 62 through con-
ductor 71, magnet coil 36, conductor. 72,
contacts 535, 32 und 53 to the negative con-
ductor 66. The coil 36 will therefore receive
ewrrent and the clutch members 35 and 36
will be connected so that any rotation of the
shaft 2 will be transmitted through the
gmears 40 and 41 to the shaft 4% and from
thence to the driven mechanism. A con-
tinued movement of the controller lever will
next engage the lower end of the conlact
strip 52 with a stationary contact 73, This
closes & circuit through the winding of the
pump clvich g, which circuit may be traced
from the positive conductor 62 through con-
ductors. 77 and 78, coil 21 of clutch e, con-
ducier 79, contacts 73, 52 and 53 to the ney-
ative conductor 66. The clutch @ being op-
erated connects the pump gear 4 for rsta-
tion with the drive shaft 1. The upper
pump gear 5 is also positively rotated
through the gears 6 and 22. The pumo P
is therefore driven from the prime mover,
the pump gedrs rotating in the direction in-
dicated by the arrows in Fig. 2: liquid is
therefore drawn from the supply chamber
10 through the passage 14 into the pump
casing and carried by the pump gears to the
pressure side of the pump, and from thence
the liquid is forced into the pressure cham-
ber 11 and through the passage 16 to the
supply chamber 12 for the metors. From
the chamber 12 the liguid is forced through
the four motors M, M’, M? and M?, in par-
allel driving said-mctors and thereby retat-
ing. the driven shaft 2. The liquid from
the exhaust side of the motors passes into
the chamber 13 and from thence through the
channel 17 to the supply chamber 10, therd-
by eompleting tihe circulation of the liquig.
The motien of the shait 2 is transmitted to
the driven mechanisin as before noted. As
the iiquid from the pump P is dividad be-

2
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tween the four motors, the speed of tie

“latter will be correspondingiy slow. It will

be further observed that the gear teeth on
{he motor gears are-much larger than thoese
on the pump gears so that the speed of
sach mwtor will be much less than that of

-a pump with a given volume of liquid cireu-

lating therethrough. - The pumpsand motors
are so proportioned that it requires abont
four times as much ligaid cireulating
through a motor to maintan a given speed
as is circulated through a pump when the
latter is driven at said speed. 1t will thus
be seen that “when the pump P is operatine
alone, the speed of the shaft 2 will be abnhuy
1/16 that of the drive shaft. As the move-
ment of the coniroller lever is continued,
the contact strip 52 next engages the sta-
tionarv - contact T4 and cleses a eircuit
through the magnet winding of the clutch
b so that the latler is operated to connect
the pump P’ to the drive shaft. The pumps
P and P’ will now operate. tegether and

increase the volume of liquid circulated

through ‘the motors, thereby increasing the
F- 2 - .

speed of ‘the driven mechanism. As l.e

movement of the controller lever is con-

tinued. the contact 52 successively engageés

the contacts 75 and 76, thereby . operating

‘the clutches ¢ and . connecting the pumps

P? and P° to the drive shaft and effacting
a corresponding increase in the speed of the
driven jpechanism. A farther rotation .of
the contitoiler lever moves the contact 52 off
from ilie stationary contact 70 and opens
the circuit through the windings of ihe
valve magnet E® and the motorclutchi. The
erateh ¢ being deénergized disconnects the

motor &° irom the driven shaft 2. . The’

valve V of tlLe motor 3 is at the same time
dropped and closes the port 29 of said motor,
thereby cutting off the cireulation of liquid
through the motor. The liquid frum the
pumps is now forced to circulate through
the three motors M, M’ and M?* which re-
sults in a corresponding -inerease in the
speed of the driven shaft.
movement of the controller lever .in like
nmanner open: the circoits for the magnets
2 and K7 and the eluteh magnets & and ¢
at the contacts 69 and 68, thereby discon-
necting the motors M* and M’ from the
driven shaft with a corresponding inerease
of the speed of the driven mechanism. The
four pumps are now operating in parallel to
force the liquid through the motor M and
as the capacity of the latter is substaniially
equal to that of the four pumps. the speed
of the shaft & will be substantially. that of
the drive shaft 1. The continued movement
of the controller lever 50 brings the contact
52 into engzgement with the stationary con-
tact 50, thereby completing a circuit through
the winding 34 of the clutch e. This cir-

cuit s by way of conductors 62 and 177,

The continued-
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clufeh coil 84, conductor 80, contacts .6, #2
and 3. and conductor 66. The cluteh « is

_therefore operated {o connect the shafts 1

10

15

20

30

490

45

50

55

_ated,

and 2 independently of the fluid {ransmis-
sien n,cch:mmn. At substantially the sawee
time or directly after the cluteh ¢ is vper-
the controller C(mta(t 52 moves off
from the contacts 73. 74, 73 and 76 simul-
tancously, those r*ont'm'ts heing now In a
recess JO iox med in the mntfx(t strin H2.
The pump di fches a. b, ¢ and d will there-
fore be opened and 1‘Cl(’l§b the pumps from
the drive shaft. At the same time or di-
rectly after the pumps are thus disconneeted
from the drive shaft. the confact 52 moves
off the contact 63, thus opening the cirenit
through the m‘l;znot T and cluteh £ for the
nmtnr M. The latter is thers{ore diseon-
nected from the driven shaft and s vaiv
V closed! thereby entting off all circulation
of the lignid through the motors.  The
pumps and the motors are therefore ml
brought to vest and the power is fransmitted
((IT‘(‘((]\ from the drive shaft U\mnfz‘) the
eliteh ¢ to the ¢haft 2 and from thence
throngh the
mechanism. By moving the controller lever
back toward its initial prwhon the: punips
and the nutn:: will ngain he brought inio
operation ad the spee «d of the driven mech-
anisty - oradually reduced. o the  varions

#lutches heing operated in the reverse ordee”

to that above doscribed for a forwavd move-
ment of the controller lever. If the lever
50 3¢ woved to the Ieft from iis initial posi-
tion. the contact 3% will first engnge the
contuel strip 34 and ecamplete a cirenit
throueh the winding 37 of the reversing
chiteh.  The Tatter will therefore connect
the clutely member 39 {o the shaft 20 when
the
transr.itted thro. the sprocket chain 44
and pinion 43 and shaft {2, The continued
movement of the controller lever to the Jeft
will effect - operation  of the remaining
eluteles and the valve magnets in the same
order 2= when the controller lever is moved
to the right so that the specl of the driven
mechanism will again be gradually nceeler-
ated. -

Fig. 9 shows a modificaticn of one of
the pumps. The gears 4% and 5
thix in<tapee smaller but the gear teeth
Targer than those shown in Fig 9. The size
of the puip casing is also mrr(‘sp.)mhn-n\'
reduced. The capacity of this pump pn-im-
ably beavs the same relation to ihat of the

S molers as Je.\.cmhed in conhection with that

60

shown in Fig. 2.

T wish ot to be limited to the particular
construc hons herein deseribed as various
changes in the details of construciion and

arrangement of parts might be made by-

those skilled in the art withent dep‘n(ln\f
from the spirit and scope of the invention.

reversing chutel to the driven

Tatter is opevated tlie power will be

are in -

!
H

1,011,269

What I claim as new and desire {o secure
b\ Lettors Patent of the United States, Is:—
. The combinztion with a phu-x.,l\ of
pump\ of a plurality. of motors operable

by {inid pressure supplies from he prunps,

a driving memnber, means ir;r soecessively
conmectinge the pumps to said member, and
mexns for eutting off the vireulation of lig-

vuid tiirough s‘ml miotors In saecession.

. The U)mbmat on with a plurality of
)umps, f a plurality of motors, Ariving
member, means for sncc“\su’e]y \o'mutnnfr
the pumps to the driviug member, means
for circulating the hqmd from the pumps
through the jmotors in parallel and means
for (utun'r off the Lucw_hfmn of the hLquid
through ihe motors in succession.

3. The Lorx!unatmn with a plurality of
pumps, of » series of motors, o driving mem-
ber, means Jor connecting dk pumps to the
driving memisxr in succession, passages for
civetnlating Hquid from the pumps through
the motors, a driven member to shich the
motors are indtially conuected, ineans for
suecessively disconnecting the motors from
the driven member aller the pumps have
been conncted to the driving member, and
1means for cofiing ‘ofl the circulatiom of lig-
uid throvgh the miotors as they are discon-
nected {rom the Ariven member.

4. The combination with a drive shaft
and the driven shafi, of a plurality of pumps
mitindly diseannected from the drive shaft
and s plopaiity of molors mitially . con-
neeted o the driven shaft) means for con-
necting the panps to the drive shaft in
snecession,  means  for circulating  liquid
from the pumps through the notors in

sarallel ws the primps ave operated, menns
for sicees=ively  dizconnceting the motors
from the driven shaft, and means for cut-
ting off the circulation of lLiquid through
said motors as they are disconnected.

The combination “with a  series .of
pumps. of na series of molors, a supply
chamber communicating with the intake
sides of the pumps. a pressure ch unbher hav-
ing communication with the pressure sides
of the pumps and motors. an exhaust cham-
ber for the wotors in communication with
said supply chamber for the pumps, a driv:
ing meinber. means for siecessively connect-
ing the pumps to the deiving member for
operation and thereby circulating a Liquid
through the motors m parallel fo aperate
the Ialter, and means for ¢ utting off the cir-
culation of lijuid through ﬂ\e motors in
succession.

6. The combination with a drn‘a shaft, of
a plarality of pamps, elutches bevween said
shaft and pumps. means for operating the
clntehes. in succes<ion and connecting the

pumps with the said shaft, a driven Qh.-ft
a plurality of motors, clutches inltially con-
necting the pumps with the driven shaft.
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passages for a circulation of a fluid through
the pumps and motars, and means o oOp-
erate said last named clutches in siiceession,
to disconnect the motors from the driven
¢hafi after the pumps have been connected
to the drive shaft. -

7. The combination with a driving mem-
ber and a driven member, of a plurclity of
motors operatably connected to the driven
member, a plurality of pumps, controlling
mechan‘sm operable to connect the pumps in
succession to the driving member and then
to successively disconnrect a numfer of said
motors from the driven member i succes-
sion, means for conveying liquid” from fthe
pumps to the motors and from the latter
back to the punips, and a device for connect-
ing said members for operation independ-
ently of the pumps and the motors.

8. The combination with a- drive shaft
and z driven shaft in alinement, a series of
pumps, & series of motors operable by finid
supplied from the pumps, means for suc-
cessively connecting the pumps to the drive
shaft and thereby operating the motors at
a gradually increasing speed, devices . ini-
tially connecting the motors to the driven
shaft, means for successively operating said
devices to disconnect the motors from the
driven shaft, means for preventing the elr-
ulation of liguid through the motors that

- are disconnected from the driven shaft. a

38

46

45

cluteh between said shafts and means for
operating the clutch to conmect the shafts

‘inaependently of the pumps aad moters

when said shafts are rotating at a prede-
termined relative speed. - :

9. The ccmbination of a drive shaft and
a driven shaft in alinement, a plurality of
pumps, clutches between the pumps and the

- drive shaft, a plurality of motors, clstches
“betwreen the moters and the driven shaftf a

clutch between said shafts, and means for
successively operating the clutches between
the pumps and drive shaft and then sue-
cessively operating the elutches between the
motors and driven shaft and finaily operat-

" ing the cluteh between said chafts..

50

55

65

1Q. The combination with a driven mem-
ber. of a plurality of motors orerable by
liquid nnder pressure, a clutch hetween each
motor and said driven member, a valve con-
nected with each motor and movable into
and ont of position to cup off the circala-
tion of liquid through the motor, means for
supplying lignid under rressure to operate
the motors, devices for successively operat-
ing said clutches, and means for operating

_each valve substantially simultancousty with

the operation of the corresponding clutek,
11. The combination with a plurality of
liguid motors, of means for circuiating lig-
wid wnder pressure through the motors to
operate the sume, a driven member, clutches
connecting the motors with the driven mem-

Ler, valves associated with the motors and

wovaile into position to cut off tue cireula-

tien of liquid through the motrrs, means
for operating the clutches in succession to
disconnect the motors, and means jor operat-
ing the valves to check the circulation of
Tiquid through cach motor as it is discon-
nected from said shnft. :

12, The combination with a liquid motor,
of a driven member. a clateh between the
motor and said member, means for snpply-
ing lguid under pressure to the motor, a
valve, means for operating the clutch to dis-
connect the mator from said driven member
and means coéiperating with the ciutch op-
erating means for eperating the valve into
positioin to check the circulation of liquid
through the motor whenever the latter is
disconnected from the driven member.

15. 'The combination with a driving mem-
her and a driven member in alinement, of a
plurality of pumps. a plurality of motors
operable by fiuid supplied from the pumps,
each of said motors having a capacity sub-
stantially equal to the capacity of the pumps
combined, clutches normally connecting the

70

75

8¢

&b

motors to the driven member, clutches be- '

tween the pumps and the driving member,
means for operating said last named-clutches
in succession. and thereby ‘gradually acceler-
ating the motors, means for successively op-
erating the first named clutches to discon-
neci all of said motors bat one from the
driven memher and thereby accelerate the
driven member to substantially the same
speedd as the driving member, a clutch be-
tween said members, means for operating
said clatch when said members have been
brought to substantially the same speed, and
means for disconnecting all of the pumps

and motors from said members when the

95

100

105

latter are directly connected through the -

cluteh. :

14. The combination with a driving mem-
Ler and a driven member, of a plurality of
pumps initially disconnected from the driv-
ing member, a plurality of motors initiaily
connected to the driven member and each
having a éapacity substantially equal to the
combined capacities of the pumps, means for

10

118

connecting the pumps to the driving member -

in succession, means for then disconnecting
all but one of said motors from the driven
muember in succession, means for then con-
necting said members for operation inde-
pendently of the pumps and the motors, and
means for then disconnecting the last motor
from the driven member and also discon-
necting the pumps from the driving member.
" 15. The combiration with a drive shaft
and a driven shaft, of a plurality of pumps,
pump clutches betweern the pumps and drive
shaft, a plurality of motors, motor clutches
between said motors and the driven shaft,
means for supplying current to the windings
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of said clutci es and means for successively
operating the pump clutehes to connect the
pumps fo the drive shatt and then succes-
sively operating the mamor clutelies te dis-
connest the metors from the driven shalft.

16. The combination of a drive shaft and
a driven shaft in alinement, a plurality of
pumps. a plurality of wotors, clectromag-
netie elutches betwenn the pumps and drive
shaft, electro-magnetic clutches between the
motors and the driven shaft, an electro-mag-
netic clatelt hetween said shafts, means for
supplving current through the windings of
the said clutches, :nd a controller for the
cireuits of sald windings and operable io
successively connect the pumps to the drive
shaft and then successively disconnect the
moiors from the driven shaft, connect said
shafts through the cluteh between said
shafts and then disconnect the pumps from
the drive shaft,

17. The combination with & driven mem-
ber, of a plurality of fluid motors, means for
supplying fluid under pressure to operate
said motors, an electro-msgnetic eluteh be-
tween each motor and said member, valve

controfting the cirenlation of fluid there-
through, electro-magnets controliing the op-
eration of said valve mechauism, said mag-
nets having their windings in cireuit with
magnet  windings of the correspond’ng.
clutches, and a controlling device for effect-
ing the successive operation of the clutches
and valve magnets.

i3

18. The combination with a drive shaft;

1,011,283

and a driven-shaft in alinement, of a cluich
hetween said shafis, s pluralily of pumps
initially disconnected from the drive shaift,
electro-magnetic clutclies betweer the pumps

4%

and drive shaft, a plurality of motors, elec- .
tro-magnetic clutches initially. connecting -

the motors with the driven shaft, electro-
magnets having their windings respectively
in series with the magnet windings of said
last named clutches, valves operated by setd
magnets and controlliog the circulation of
Hquid through the motors, and a controller
operable to effect the operation of the
clutches and valve magnets in a predeter
mined ordet.

19, The combination with a drive shaift

and & driven shaft, of a plurality of pumps,

electro-maguetic elulches between the pumps
and drive shaft, a plurality of motors oper-
able by finid supplied from tlie pumps, elec-
tro-magnetic cluiches between the motors
and driven shaft, driven mechanism, electro-
muagmetic rteversing cluiches befween the
driven shaft and driven mechanism, -a

source of current supply, and a controller be-

tween snid source of supply and the magnet
windings of the clutches and operable to
«ffect the operation of the clutches in a pre-
determined order. :

In testimony whereof, I have signed my
name to vhis specification in the presenee of
two subscribing witnesses.

AUGUST SUNDH -

Witnesses:
Jazzes (G. BersELs,
Joun F. Rure.
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